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r i: "f 1 1 1 - V i^g-fb^llc^i^^^*" 

, ff^]^i {cfa«coiii-vi^^'fl:til^a)i^5tlgSo 

1 {ciB«<^ 1 1 1 - V^^'fttJ^c^i^itiSffo 

r i: -5 , If*^ i ~ 5 ® VN-rti*^-{cfa«(^) 1 1 1 - ^W&WMW. 

6 JC|H«(D 1 1 1 - V;^^<b^l^<^i^^t^S<. 



1 



ffi$E# 2001-3072717 



i^2001 — 2-0 7785 
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[if^;^l3] MtBIII-V;^^>fb«liA 1 NaT'$>^^<^$:#^i:-t^, If 
[it^« 1 5 ] ItftH^^li. AI2O3, SiC, NdGaOg. LiGaOg 
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, LiAlOg^ ZnO, MgO, MgAl204, GaAs, InPXliSi 

m^mi 6] mmmmt. A1 ^O^. SiC, NdGa03, LiGaOg 
, LiAlOg^ ZnO, MgO, MgAl204, GaAs, InPXliSi 

[0 0 0 1] 

de Vapor Phase Epitaxy:HVPEv£)^{C J; o 'pfJ^< t^Al ^^tilU-Ym 
[0 0 0 2] 

;;;7-*AV>^tC^3V^-r«, m^<DS^JilO^< il=fe; A 1 $:^t^ A 1 a y I n 
2;N (X + Y + Z= l)^j;-2>Mfi&^T'|g^ti^iii-V;^^>ft:J^!^$:xt:^dri/ 

-^0±tCGaNM$::i^t^3f^i/^;i/ita^-ee:^-^*^> ^Sffi^S|> ^6 8# 
,^7#( 1 9 9 9), p p 7 7 4 Je)^l^^cfa«$nTv^s„ 
[0 0 0 3] ^(D^^Trti, ^®lCGaN^M§:J^^bfc-9-^T-f T»=K§:l^aP 
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^;i/(Hydride Vapor Phase Epitaxy:HVPE)"^i:iq^litlT Vn-5o 

[0 0 0 4] ZICDHV P E'^ti, t^^(Z)MO V P E (Metalorganic Vapor Phase 
Epitaxy)^S^CJ:b^T^)1^2m*':]«V^i:V^e)#^*'^&^= MAli, MOVPE^tC 

mjSSli«^^+~'^M/^m-tfe'g>. L^^^oT, HVPEiSl*, #IC|^J?(7):^ 
[0 0 0 5] 

\mm'm'&^^^^nM\ ±«£Lf^ie)(CHVPEajCj:oTGaNM 5:1^3© 

t r ^ ^ -^7 A & ««± iia S -B: tv J: V ^ „ 
[0 0 0 6] -(Z)J;^;&;^^T^A 1 Na?:«bTt)^^^#« 

[0 0 0 7] HVPES5:llig1-'SSli5:^ti> JnX'l4&t>*=i >^ h (D.^.*^ e)S^<7) 

UTm^?^4f'^4;b^#^tl?^v^r ilS:^iS*^«?)fe■. 
[0008] $e>ic, ±,^\^fz.^o\z.m\\L>T^n^(j>m^^^'')^^)x'^'^is-h\ 
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[0 0 0 9] ±7&vr^^oic^mmt^^ 1 c 1 iST^iz^^xmik-^n^mm^m 

[0 0 10] ±K&bfe^gi«> HVPEj^JCi:oTAl N^^rXtf^ =)p>>^;i/fi^ 
N (X + Y + Z= 1 )j5;-5?IM^(DIII- V;^S^[:^m2:Xt:-^^i/-v;i/fig«$it 
[0 0 11] :^mmO)^mt. ±7^hr=.'^^(Dmm,^.^M^l^^ A1C1;?/>^{C 

[0 0 12] 

iimm-r^\Hm3'^^^ mt7Jv^-'y^xB^i'r:izt^nmt.^^ni-y 
[0 0 13] j^fe, ^nmizi5\i ^ ±mRjz^^ tit. m^<Dm^xw.t>nxrj^^ 

m.W^t^^<J:>U.'i^^^^Vi^'^ti^(^x-&^. 

[0 0 14] %fz.. m^C^^'KilC^SVNT, ^pfA<}L^A\^^t2'^ 
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[0 0 15] ±iHl^i (Z)S^^t^a^cj3v^T, ^^^< i:%A 1 ^^■^ui-vmm. 
it. mitrji5.=.^um^. mcvDxm^-t^^t.iz^''), tutHHfS 

[0 0 16] tfc, ±fBl|l ®$^itiS«^Ci3V^T, < i: A 1 ^^ti^III- 

liiS^X^^(DX. BL)Z-m±ii^<Dzi7.V^y\-f^:^t.fi^X^^. 
[0 0 17] se^tc, tufaf^M;S/^:^i:t&Sa^M;5/t>lfiicDr^lcffi:^^&|gt-t, 

mt'5.i^^'^^^y'^^^^(^^^^^<^^^'^^^^'^^^^^^^^^^'^^^ 

e) ic igg -r -5 7!)W ji o 

[0 0 18] Bfffa;f/xMY^^^#m<D;?/^a^-fe>-9-$:, yy^-Yi^^ 
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. mm±\zmm^nni-Ymm^tmm(Dnmmt>j,cwfmx^r£\,smmtx^^ 
ift^(DXitt£<. ^^mm(Dis:7.(Dmw.tf^&'ox^^mti^^£^^o)x. is:7.mm 
(Dmm^^^-r^a^timmx&^r^i^x^^o 
[0 0 2 1] Lf^ti^^x. ^^Lx\^^^^^mm:fy'^^ibmisbihtif^mm^m^t:^ 

c 1 ^'>^iz^-oxm-^^tir^iHmR}Zs^^mrz.rjt^<Dii^mtniitBi^^o 
[0 0 2 2] ±mmi(^m^^mmjkz:^m2(Dm^Mmmizj:H},t. uvPEmiz^ 
^xui-vm^mmm^mwi.±izm^^m-0:^^mx:jL\^^^iy^jvm-Bi^-^^:i 

t-^'^X^. :i<DmA 1 C 1 :^ ^iz ^ ^mik<^Bm^^^XMm-t ^ :iiiti'^X ^ 
ilij'^X^^. 

[0 0 2 3] $?jic, _hfB^2®igit^«§:fflv^fe|S^t:&^S^cB9■rs 

%©Tfeu, ^m}x}Z^mt^mRm^t.(Dm(D:^7.(Dmm^^mx^^-mmm. 
(DRjz^mmmiz ^ \^^mm\Hm^mm(D[Hm(D. :^':^(Dmnij[^izn.r=.±m.miz 
<i.^t£< t^r jv ^ ^^mm^mm-t ^ tf^izrm,mizmm^mmh> 

mmrJV5,=Lry2^±m3Utmm&M^^*:^ii(DRmiz^ v^^^ti^mt 

[0 0 2 4] ±f:L. ui-vmmitmm^^^-^^^mummt.. AigOg, 

SiC, NdGaOd. LiGaOr,, LiAlO^. ZnO. MgO, MgA 
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iftzooi-zoVvsg 



1 O., GaAs, I nPXliS i(Z)#»g^a»^^m-rsri:;^W*bV^ 

[0 0 2 5] mmrmmit. ±^Ltz.MovpEmiz^-,xim-t^z.t.f?x^^ 
[0 0 2 6] ±iiLt^:^mmo)mmmmjSLt^mm:^mK^M. Ai^^om^ 

%&.±-^tiA 1 U >y^(Dm> ^^iCliA 1 NM (A 1 : 1 0 0 m^%) 1 C 

1 i:!^iz^^mik<Dmm^^^xu^mLr=.v<mKi5\^x. h v p e^ic j: u x 

[0 0 2 7] 

fz^miiit. mm^nmi.xmmi.x&^. zcdm^. mitrjv^-^^^tAi 

[0 0 2 8] tfc, :2^M^CfeV^T^i, AlGaNHSrf^^-rsm-^^^S^bTVN 

-So 

[0 0 2 9] 1 ©i^SPtcii, iJ-^r^rS'Ki 2 $:7K¥{C'^it-t§-9--fe 

Qikuwt^^^-hii t.^mu-r^o ^mx\t. ^yr^rmmi 2it 

[0 0 3 0] $^IC, *^J-eti, AlGaNM^, -9- :7 T 7 «M±tC G a N T 
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[0 0 3 1] f^^. MIBGaNT^Hti. MO V P E V^T?^^•t ^ i 

T'^-5)„ ^fe, ffflBG aNT%M$:MOVPE^$:mv^T?^m-r'5^C|^b, EL 

^y^TM 5:?^^b^^> rcDA'^y 7TM-t:tc^ h^-T^^® S i O g"^^^ 
SKL, $::^^bTMO V P E^ICJ: U E L OfiK;^ ?:^f ^ "9 ^ i: ^^T' ^ -5 

o 

[0 0 3 2] tfe, HlT'ti, T;i/^-'i7A^Mg|5M?:^^t'r^5K- M 5 i::^ 

[0 0 3 3] Kmmi 1 fCli, h l 5^CJ:oT^#^tlTV^-6T;^^-'^A 
^^g|5;(^ 1 4 H 2 + HC 1 ;^3*>^ ^^A-T ^ ^cibcD^ 1 (D#A^ 1 8 

il, h 1 7 tC jcoT-^^f StlTV^S;^3•U "i^A^MSM 1 6 i:S/^;Sit^H g 

+ HC 1 ?!/x$:^A-r'5>f-i!b(^ll2(D#Alil 9 _htHH g:^^^*^ 

•V U 7?!/^T'&U> HC 1 ^7>i:T;L/^-'^A^MSP*^ 1 4 il^^SfSUTAl C 
1 i^Tstl^&^^n. HC 1 ii;t/U 'i'A^MSPMl 6 ii^^j'^S^bTG a C 1 

[0 0 3 4] MfS^l 1 lCliSejfCNH3 + H2+N 2:**:^&^A-rSfciS?)CDl| 
3C5D#A^2 0*^J«ii$tl, ±i2EbfeA 1 C 1 iiT^MG a C 1 ;^'>^i:r>^- 
T:?5/^i:75)^Mf5bTA 1 N;S.t>*G a N*^^fiK$4l, r :n ^ ^ T -f r^'K 1 2 

[0 0 3 5] ^tie>CD^A^l 8-2 Oli, 2 1 tCt9:t-t tl^-^tl 

ii«$*l-g>A 1 G aNl^li, A®XliC®(Di^->'T-r7S^$:fflVN-5^^(C.k U 



9 



ailiE#2 001-3072717 



4^200 1 — 207785 

[0 0 3 6] ^fc, MfS^i 1 ^ciif^^^2 2:«)^^ji$tiTv>So $^ic, SfS 

o 

[0 0 3 7] :*:M-e«> ±MM€2 5$:9 0 0° CizMmL. T^fflilM^ 2 6 

$:iooo° cicMi-s= - -■r±^{aiIfM2 5cD?a^^$^^c$H*^<f^r#f 
[0 0 3 8] :*:M{Cfev^Tlj:, ±izELfe=fc -5 tcSfS^ 1 T;b^-'t7A 

[0 0 3 9] m2it. :^mm(Dmi<Dm^^nKi5\-^^m2(Dmmm<Dmm^^ 

^(Dt.t.mmhxBh. ^(Dnm^j^nmitrnvi^-t^. mmxj.t. ^i^mi io)± 
i^^. mtr)i^-'y^isy^i^^^xmik^nf^^^mitrj\^^~'y^x^^i^t:^ 

[0 0 4 0] yRj^Tx^l l a li, e^T-T-^T VN-5<DT'*tIX'[4A^#^SfC 
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#2001-20 7' 785 

[0 0 4 1] Eisii, :^mB(Dmi(Dmmmmcisn^m3(Dmmm(Dm^^^^ 

^SP^j-l 1 - 3 T'?^fiXLTV^S„ 
[0 0 4 3] Z(D^oiZ. M0#5:a^J:^;^«>^i^^^3<Dg|5^M 1-1^ 

0^1 1-3 i:, mtrji'S.=.^i^^^}^^m2(Dm^i i-zt^m^i^r^^^^ 

[0 0 4 4] i^>f[:T;i/^-'^A;*f^l-^^^^^2®g|3:9^i i-2ij:, 

[0 0 4 5] BI4li, :*:|gB^(D^2(D$gjt^«tc^3t:r^-M®#fig?:5^-r^BI-e 

fes. EI4^c^i-i^^g^fi^cfev^T^i, i^mRf^ms i^^mixm'^s 2xm/v 
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[0 0 4 6] p^WMiSSlfS 1 (Df^SPfcii, ^yr^rm^s s^yi^mc^W-t^ 

^mmu3 1 ^^n^^^^-h 3 8 t^mu-t^. ^mx\t. ^yr^rmms 

[0 0 4 7] $^(C, :^mXit. A 1 G aN|l$:-f^-:7r -rra^ 3 3 <Z)_hlCXtf 
A^MaP«3 5 h 3 6 ;i/U -^^A^MaWS 7 ^^^ffS^K- 

h 3 8 ^s:iBfibfcj()^, AiNm^^m-t^m^izit. ^'v^^^^mm^s i ^ 

UWt^Ti^- h 3 Stt^MT'^-So ^ ^ICA 1 G a I n NM^rfi^M-T ^^-^iCli 

[0 0 4 8] 3 1 iCti, h 3 6 tC Jl o T'^^f b fc T;b ^ - 

MgI5M3 SilM^S^it-SHg+HC l;«/>^$:^At-^f^4?)(^l|l(^)#Ali3 9 
, h 3 8(Cj;oT^^^bfc^';i/VXC^A^»g|5M3 7 il^J^i^it^ H g + H 

c 1 ii7.-kmA^^t=.^b(Dm2(DmAm2 oi^^m^-f^o ±mH ^^^^t^^ '>> 

riS:^X&^)> HC 1 ;!/Xiir;i/^-'^A^Mg|5#3 5 ilJ^j'iM^SLT a I Clio' 
HC 1 i:^;i/V-'^A^MaPM3 7 i::^)^;SJ;S;LTG a C 

[0 0 4 9] [f^mRJ^^^ IKif^^lZNH^+H^^+N 2i^y.^mA-t^r:iib 

(Dmsomxm^: ifjmm-^n. ±mLr:LAic n^y^AXJ^c ac i^y^try 
^=.riiy^t.f^^fZ^LXA 1 N:s:t>*G a N7b^^jER^ti> z.t\,^t>^-^y T 4 rm^ 
3 3 0m.mizjL\:f^^iy^jvmm^nx. a i g aNM^'^j^^^ti^o ^ 

Alf3 9~4 2tt. J3*>^#^l&ise4 3 ic|gt:f ^tife^ti€ti(D:«f;^i!itc^f§^ti 

TV^S = 

[0 0 5 0] ^mXit. ■^yy^rm^3 3®^®lCii«3tlSA 1 GaNj^li 
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[0 0 5 1 ] ^fe, p^{B!i;g:jsi=3 1 jciini ©#^^4 4:^^^a$ti, ^mm.iz^ 

If 3 2 }Cl±||2(Z)#^^?t4 5*^J4^1$4^TV^^o $ ^> fC, ^M^S^Sl^ 3 2 CD^il 

tcii, ^>^.(^?^ti:^f^tcMTJ:?^{II{c||l (DM^g4 6 $r|gt-t, T^M^c||2 
(5DMiS«4 7 $:Sgt-t^„ rtie>|gl>&t>*l|2a)iin^^«4 6;S:tJ«4 7tj:, ^41 

[0 0 5 2] ^mX\t. ±m.mW^^ S $:9 O O-CtC^a^L, T?^tIM^4 9 5: 

1 0 0 o°c\ziMm-t^o z.^x±^mmm^ s(Dum^-^^\zmfs'<mm^^::. 

So 

[0 0 5 3] *7l, 1114 lC^-r$g3tiggtC33VATti, _tl«E L ^ P^MyS^S# 3 1 

C^HC 1 ;!/>^(D?gS2:^^t--5;!fxaS-fe>-9-5 0 $:|gltS, 
[0 0 5 4] }HmBi)Z^^2, lfi^]E'^(Dm^\Z\%. Z.(D}:iOli^'7s\t\HmJxm.m2> 
1 P^fe'ltlC#:&LTV^-5(Z)"^. 5 OX\t^(DHC 1 

bTb^L, 'J^SP«gM;5l^i;^3 l^'tA 1 CI ;^XJCj:oTJS:^^ti 

Tlf>^N-;i/7()^?^fiK$n-5il, HC 1 ;«f;^«|^{W;Sf5;^3 l*^^^M)5iS^3 2 
^MvSL, L;t*':oT^;^?SS-fe>-9-5 OT'^m^tlSo 

[0 0 5 5] 04 ^c^-ri^^itlss&t>'rtl$:mv^fc;^|s:^0^oDig5g:&•^^cfev^T^i 

, z.<Di:o\zi^7.mm.^y'^^ oiCckoTHC 1 ii ^ [t;-^ 

X. -5 ^ t {C$&«?)TM^»ffi*^5§^ L fc i: S = 
[0 0 5 6] Z.(Dii^tj:mm^m£Of=-<^\.Z. 7^^^^^^ ^ 0 (D^tsm^^ 
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+ Y + z = K x>o)fj^^mmvB^ti^iiM<Dui-wmmitmmo)HYFE 

A 1 5: 5 OiI^^%J^^±, $ ^ICliA 1 NJ^$:a:H°^drS^-v;bfK;R$-ti:S«^JCj3 

[0 0 5 8] tr=.mmir:^mmt. -^yy^r (AigOg) (ciss^^ti-g.^co 

T'ti?5;<> S i C, NdGaOg, LiGaOg^ LiAlO^^ ZnO, Mg 
O, MgAl204, GaAs, InPXliS i (DW^nB^M.fi'^^^'^ ^ 

3Z. l± 1^, M X. « 1 1 1 - V b ife X Z n O ;^ if ^ 

[0 0 6 0] 

[!§IB(7)m#^iiH>9] 



miiE# 2001-3072717 



#2001 — 20 7' 785 



cm 2] :^mm(Dmi(7)mMmni^^i'f^^2<DmMm(Dm^^^-t^mx^&^ 

a 

11 Rm^. lla M^5^*f^f£, lib mitTJlS^-^Z^m. 11-1- 
11-3 ||l~||3(DgPt9^, 12, 3 3 13, 3 4 14 

, 3 5 T;1/a --^^i^^MSP^J, 16, 3 7 "^7 A ^MSPM, 15, 17, 

3 6, 3 8 1 8-2 0, 3 9-4 2 ^A#, 2 1. 4 3 

2 2, 4 4, 4 5 23, 24, 46, 47 ^Pj^^fi, 2 5 , 

4 8 ±?5fE{H!lW, 2 6,4 9 TMMJ|!c, 3 1 I^MM^Kl^, 3 2 iSI^MyS 

/js^, 5 0 5 2 m^mmm^. 53 ^fgigfi 
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mi] 




1 



£tl!iE#2 001-3072717 



#2 0 0 1 



— 2 0 7' 7 8 5 




2 



ffi|iE4f 2001-307271 



#2 0 0 1 



— 2 0 7' 7 8 5 




3 



mil# 2001-3072717 




4 



ffi|iE# 2001-3072717 



i{f2001 — 20 7'785 



mm] 

^mmi lie, #A^l 8-2 0 $:STi^^l:7K^:^:?^;at)fT>^-T;«/^$:=»r-v 

mmm] s i 
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